Objective: To describe the new American Heart Association (AHA) guidelines for pediatric life support, based on the scientific evidence evaluated by the International Liaison Committee on Resuscitation, and endorsed and disseminated by North American resuscitation councils.
Studies published on these topics since December 2005 were also reviewed, using the PubMED and MEDLINE databases.
The keywords searched were cardiac arrest, basic life support, advanced life support, cardiopulmonary resuscitation and pediatric resuscitation.
Airway and ventilation
The first step necessary in caring for the critically ill child is the rapid recognition of respiratory failure, since this is the most common cause of cardiorespiratory arrest (CRA) in children. Signs such as tachypnea, erratic respiration, nasal flaring, intercostal retractions, moaning, cyanosis and altered level of consciousness are important markers of respiratory distress.
Pre-hospital support of ventilation and oxygenation by means of bag-mask ventilation is safer than and as effective as tracheal intubation, providing it is performed correctly. [3] [4] [5] An adequate seal between face and mask is crucial! Opening the airway with mild extension of the neck is necessary for adequate chest expansion, which is the best indicator of good ventilation. If chest expansion is insufficient, it is necessary to reassess the position of the patient, the size of mask and adequacy of seal between mask and face.
During ventilation with bag and mask, gastric distention can occur, which can compromise ventilation 6 and lead to aspiration of gastric contents. In order to avoid this, care
should be taken to use the lowest inspiratory pressure needed to move the chest. Cricoid pressure can be applied to minimize the risk of aspiration in the unconscious patient. 3, 6 After intubation, a nasogastric or orogastric tube can be used to reduce intraabdominal pressure.
An important guideline change: laryngeal masks are as effective as tracheal intubation, but should only be used by professionals experienced in their use. 7 In the past, cuffed tracheal tubes were only recommended for children over 8 years of age, as the natural subglottic "narrowing" in young children can function as a physiological cuff. In the 2005 AHA guidelines, cuffed tracheal tubes can be used for children of all ages except neonates. [8] [9] [10] Advantages to the use of cuffed tracheal tubes include that the cuff offers a certain level of protection against gastric aspiration, in addition to optimizing ventilation by minimizing air leakage. This is especially important in situations where there is poor lung compliance or increased airway resistance. Another relevant consideration is the reduced number of reintubations necessary to achieve the appropriate sized endotracheal tube (ETT). 8 The following
formulas can be used in choosing ETT size:
-Tracheal tube with cuff (mm) = (age in years/4) + 3;
-Tracheal tube without cuff (mm) = (age in years/4) + 4. There is no single method that is 100% accurate for New guidelines for cardiopulmonary resuscitation -Zorzela L et al.
Hyperventilation is a useful/recommended strategy only when caring for patients with increased intracranial pressure, and an immediate risk of transtentorial herniation.
Compression/ventilation ratio
The 
Circulation
Faced with a child in suspected cardiac arrest, the time taken to check for a pulse must be no more than 10 seconds.
If after this time it is not possible to detect the brachial pulse (infant) or the femoral pulse (older child) in a child who is not responding to stimuli (does not move or breathe normally), then chest compressions are begun. Studies have shown that even health professionals have problems confirming the presence or absence of a pulse. 21, 22 If a heart rate of less than 60 beats per minute is confirmed, coupled with signs of low cardiac output, chest compressions should be initiated.
Compressions should be applied to the lower half of the sternum for children of all ages, taking care not to compress over the xiphoid process. After each compression, the chest is allowed to recoil completely to allow blood to return to the heart. 23 In infants and younger children, the two thumb technique, with the professional's hands encircling the patient's chest, is the favored technique. Greater compressive force and increased intrathoracic pressure allows for increased coronary perfusion when compared to the two finger technique. 24 For older children, one or both hands should be placed over the lower sternum using the heel of the hand, as with adults, in order to achieve sufficient force to adequately compress the chest, i.e. to 1/3 to 1/2 its diameter. The rescuer needs to avoid flexion of the elbows, and must keep his arms completely extended. Compressions should be at a rate of 100/minute, with minimal interruptions.
Adequate chest compressions are essential for the return of spontaneous circulation. 25 Sudden cardiac arrest in children is generally due to ventricular fibrillation, or ventricular tachycardia (VT) with no pulse. In this situation a defibrillator should be used as quickly as possible. While awaiting the arrival of a defibrillator, chest compressions should be provided. 25 Automated external defibrillators can be used for children over 1 year of age. 
Medications used during cardiorespiratory resuscitation
The preferred routes for administration of medication during cardiac arrest are intravenous or intraosseous. In patients where there is difficulty obtaining intravenous access, an intraosseous needle should be immediately placed.
The delivery of medication via ETT is being discouraged.
The absorption of drugs given by this route is inconsistent.
Post-resuscitation hypertension can occur as a result of the slow absorption of intrapulmonary epinephrine. 27 Diastolic hypotension resulting from the β-agonist effect of the epinephrine can potentially occur as well, causing coronary hypoperfusion. 28 Another important negative feature of giving drugs via the ETT is that chest compressions must be outcome. 33 The role of vasopressin in pediatric CPR is still inconclusive, and further studies need to be performed before it can be definitively recommended. Hemodynamically unstable patients with supraventricular tachycardia should receive electrical cardioversion as quickly as possible. 34 Remember to set the defibrillator to synchronized mode! The dose is 0.5-1 J/kg on the first attempt and 2 J/kg in subsequent attempts.
Rhythm disturbances
Hemodynamically stable patients with VT can be treated with amiodarone or procainamide (at the doses already cited). In VT patients without a pulse or VF victims, CPR New guidelines for cardiopulmonary resuscitation -Zorzela L et al.
should be started immediately while awaiting a defibrillator, as defibrillation is the treatment of choice.
Post-cardiorespiratory arrest management
As soon as a spontaneous circulation has returned, the objective of further treatment is to maintain the patient's hemodynamics and to minimize possible neurologic sequelae.
Hyperventilation after CRA is detrimental and should be avoided. Hyperventilation causes reduced venous return to the heart and subsequent cardiac output, and reduces cerebral blood flow. Acceptable levels of pCO2 depend on the clinical circumstances. When caring for patients with asthma or severe lung disease, elevated levels of pCO2 may be tolerable (permissive hypercapnia), while in neurological patients, normal levels of pCO2 should be maintained.
Studies of some adults post-CRA suggest that periods of post-resuscitation moderate hypothermia (32-34 ºC) offers protection to the central nervous system (CNS) with subsequently improved neurologic outcome. After CRA, hyperthermia is a common occurrence and is associated with worse prognosis. In patients who remain comatose after CPR, the new guide suggests maintaining body temperature between 32 and 34°C for 12 to 24 hours. [35] [36] [37] After CRA there is significant myocardial dysfunction and attention should be given to maintaining patient hemodynamics, if necessary with the use of inotropic and vasoactive drugs.
Hyperglycemia and hypoglycemia in critically ill children are associated with a lower chance of survival and worsened neurologic progress. It is unclear whether this is the cause or merely an association with worsened outcome. In critically ill adults in surgical ICU, strict glycemic control may lead to improved outcome. 31 Later studies aimed at maintaining normal glucose levels in patients in an adult medical ICU did not demonstrate the same protective effect. 32 The unnecessary administration of glucose during or soon after CPR may impact negatively on prognosis. 31 Therefore, the objective is to maintain normoglycemia. 
Post-cardiorespiratory arrest prognosis
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